Induction of inducible heme oxygenase (HO-1) in the central nervous system: is HO-1 helpful or harmful?
Heme oxygenase (HO) produced biliverdin and bilirubin, which are powerful antioxidants, therefore, it has been proposed as helpful against oxidative stress. In contrast, HO also produces iron, and it could increase oxidative stress if not handled property. To clarify the effect of HO, i.e., helpful or harmful, we examined the expression, localization, and induction mechanism of HO-1 in the rat hippocampus after transient forebrain ischemia and injection of kainic acid (KA). Following ischemia, HO-1 expression was observed early but transiently in the CA1 pyramidal neurons and later but continuously in glial cells. In addition, HO-1-expressing pyramidal neurons were colocalized well with phosphorylated c-Jun, which is a critical step in neuronal apoptosis. After injection of KA, HO-1 expression was observed only in glial cells but not neurons, and HO-1 expression was observed in predominantly ameboid microglia, along with a few astrocytes. HO-1-expressing ameboid microglia expressed major histocompatibility complex class II antigen, suggesting strong activation. These results suggested that HO-1 may have double-edged effects, and its effects may be depend on the cell type. This short review is intended to highlight on the effect of HO-1 in neurodegeneration.